Oncodevelopmental alpha-fetoprotein acts as a selective proangiogenic factor on endothelial cell from the fetomaternal unit.
The molecular coordination between angiogenesis and vascular remodeling is a critical step for the development of a functional vasculature in the placenta and the uterus during pregnancy. The oncodevelopmental albumin homolog alpha-fetoprotein (AFP) is mainly synthesized in the developing fetus, and its expression has been found to be associated with highly vascularized tumors in the adult. In this study, we investigated the angiogenic activity of AFP and its possible role in the fetomaternal unit. Immunohistochemical studies revealed that the AFP-binding protein(s) is expressed in blood vessels of chorionic villi from placentae of the second and the third but not of the first trimester during pregnancy. At low concentrations, AFP directly stimulates or enhances, respectively, vascular endothelial growth factor-induced proliferation and sprout formation of endothelial cells isolated from the placenta and the uterus possibly by a MAPK-dependent pathway. Furthermore, AFP enhances blood vessel formation in a chick chorioallantoic membrane assay in vivo. Interestingly, AFP has no proliferative or migratory effects on endothelial cells isolated from the umbilical vein in the absence of vascular endothelial growth factor. These data indicate that AFP may act as a specific proangiogenic factor of endothelial cells within the fetomaternal unit during advanced stages in pregnancy.